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ft PRELIMINARY AMENDMENT 



T Assistant Commissioner for Patents 

P Washington, D.C. 20231 



}y SIR: 



Preliminary to examination in the United States Patent and 
Trademark Office, please make the following amendments in the above- 
identified application in order to place it in condition for examination. 

IN THE SPECIFICATION : 

Amend the specification by inserting before the first line the 

sentence: 

This application is the U.S. national phase application of PCT 
International Application No. PCT/FR00/02723 filed 2 October 2000. 
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IN THE CLAIMS : 

Please replace claims 1-11 with the following amended claims: 



1 


1. (Amended) A dental handpiece for driving continuous 


2 


rotation of a dental tool, said handpiece including a drive shaft mounted to rotate 


| 3 


in a longitudinal bore of the handpiece and made up of a primary shaft and a 


1 4 


secondary shaft which are coaxial, coupled together in series by torque limiter 




means for limiting the maximum torque that can be transmitted, and provided 


i# 6 

Q 


with means for adjusting said maximum torque that can be transmitted, the 


%. 7 


torque limiter means including: 




— a male coupling portion constrained to rotate with the first shaft 


1 9 


of the pair of shafts comprising the primary shaft and secondary shaft, and 




having a coaxial annular outside surface, 


11 


- a female coupling portion constrained to rotate with the second 


12 


shaft of the pair of shafts comprising the primary shaft and the secondary shaft, 


13 


and having a coaxial annular inside surface overlapping the coaxial annular 


14 


outside surface of the male coupling portion, 


15 


— a series of coupling cavities distributed annularly over the 


16 


coaxial annular surface of the first coupling portion of the pair of coupling 


17 


portions comprising the male and female coupling portions, 


18 


- at least one rotary coupling member with a parallel rotation 


19 


axis, mounted to slide radially in a transverse passage of the second coupling 


20 


portion of the pair of coupling portions comprising the male and female coupling 


21 


portions, and spring-loaded by spring means toward the coaxial annular surface 
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22 of the first coupling portion of the pair of coupling portions comprising the male 

23 and female coupling portions so as to be partially engaged in said coupling 

24 cavities whilst remaining guided in said transverse passage, 

25 ~ means accessible by the user for voluntary adjustment of the 

26 maximum torque that can be transmitted. 

1 2. (Amended) A dental handpiece according to claim 1, 

2 wherein it includes at least two rotary coupling members mounted to slide 

3 radially in respective transverse passages regularly distributed around the 

4 longitudinal axis to balance the radial forces of the rotary coupling members 

5 between the male and female coupling portions. 

1 3. (Amended) A dental handpiece according to claim 1, 

2 wherein the rotary coupling member(s) are/is coupling balls. 

1 4. (Amended) A dental handpiece according to claim 1, 

2 wherein the rotary coupling member(s) are/is mounted to slide radially in a 

3 respective transverse passage in the male coupling portion, and the coupling 

4 cavities are distributed annularly over the coaxial annular surface of the female 

5 coupling portion. 



1 
2 
3 



5. (Amended) A dental handpiece according to claim 1, 
wherein it includes means for adjusting the force of the spring means spring- 
loading the rotary coupling member(s). 
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1 6. (Amended) A dental handpiece according to claim 1, 

2 wherein: 

3 -- the coupling cavities are longitudinal grooves with a circular 
pi, 4 arc-shaped cross section and a depth varying in the longitudinal direction, 

h 

q 5 - relative longitudinal position adjustment means accessible to the 

m 

g 6 user are provided for adjusting the relative longitudinal position of the male 

g 7 coupling portion in the female coupling portion, 

P 8 so that the rotary coupling member(s) engage(s) in deeper or 

P 9 shallower portions of the coupling cavities as a function of the chosen relative 

W 

||] 10 longitudinal position, which determines the maximum torque that can be 

Q 

q 1 1 transmitted. 

ry 

1 7. (Amended) A dental handpiece according to claim 1 , 

2 wherein the transverse channels are oriented in radial directions. 

1 8. (Amended) A dental handpiece according to claim 1, 

2 wherein the transverse passage(s) are/is oriented obliquely to the radial 

3 directions. 

1 9. (Amended) A dental handpiece according to claim 1, 

2 wherein: 

3 - the male coupling portion is constituted by the distal end of the 

4 primary shaft, 
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5 ~ the female coupling portion is a coupling ring mounted to 

6 overlap the adjacent ends of the primary shaft and the secondary shaft, and 

7 coupled to the secondary shaft by rotation-preventing means, 

8 ~ the distal end of the primary shaft includes transverse passages 

9 for guiding coupling balls, 

P 10 ~ the distal end of the primary shaft includes an axial bore into 

e 

jjjj 1 1 which the transverse passages open, 

m 

%l 12 -a bearing portion is mounted to slide axially in said axial bore 

q 13 and has a frustoconical part in contact with the coupling balls to urge them 

14 radially outward, 
|j 15 -a compression spring is engaged axially between the bearing 

CI 16 member and a calibration screw itself functionally engaged in a screwthreaded 

0 

f!| 17 section of the axial bore. 

1 10. (Amended) A dental tool according to claim 9, wherein: 

2 ~ the coupling ring is slidably mounted on the proximal end of the 

3 secondary shaft, and includes coupling cavities in the form of longitudinal 

4 grooves whose depth varies in the longitudinal direction, 

5 - the coupling ring is freely rotatable and is constrained to move 

6 in axial translation with an adjuster ring itself slidably mounted on the handpiece 

7 body to be directly accessible to the user. 

1 11. (Amended) A dental tool according to claim 1, including a 

2 main handpiece body, a handpiece neck and a handpiece head, wherein the 

3 torque-limiter means are housed in the neck of the handpiece. 
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IN THE ABSTRACT : 

Please include an Abstract on a separate sheet as enclosed 

herewith. 



Respectfully submitted 




Attorney for Applicant 
AR/lk 

Dated: March 20, 2002 

P.O. Box 980 

Valley Forge, PA 19482 

(610) 407-0700 



The Assistant Commissioner for Patents is 
hereby authorized to charge payment to 
Deposit Account No. 18-0350 of any fees 
associated with this communication. 

EXPRESS MAIL Mailing Label Number: EL 923264504 US 
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Patent & Trademark Office, Washington, D.C. 20231 , Attn: BOX PCT/EO/US. 
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ABSTRACT 

The invention concerns a dental handpiece comprising a neck wherein balls are 
guided in transverse channels of an input shaft and are radially spaced apart by a 
support piece comprising a tapered part thrust by a spring. A linking ring is 

jja mounted on the end of the input shaft and comprises internal longitudinal 

CI 

t J grooves circular in cross-section and of variable depth along the longitudinal 

• ' direction. Said linking ring is mounted sliding and locked in rotation on an 

N output shaft. Under the action of a resisting torque applied by the tool to the 

P output shaft greater than a predetermined threshold, the linking balls are 

Q subjected to a reaction from the internal grooves of the linking ring which tends 

W 

II) to bring them closer together, countering the spring. The balls are then 

G 

released, producing a disengagement which limits the transmitted torque and 

II! 

prevents the tool engaged in the tool-bearing shaft from breaking. 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE SPECIFICATION : 

Specification at page 1, line 1: 

This application is the U.S. national phase application of PCT 
International Application No. PCT/FR00/02723 filed 2 October 2000. 

IN THE CLAIMS : 

What is Claimed: 

1 . (Amended) A dental handpiece for driving continuous 
rotation of a dental tool, said handpiece including a drive shaft Q mounted to 
rotate in a longitudinal bore (2) of the handpiece and made up of a primary shaft 
and a secondary shaft which are coaxial, coupled together in series by 
torque limiter means (§3) for limiting the maximum torque that can be 
transmitted, and provided with means for adjusting said maximum torque that 
can be transmitted, characterized in that the torque limiter means include 
including : 

— a male coupling portion constrained to rotate with the first shaft 
of the pair of shafts comprising the primary shaft {50} and secondary shaft {54}, 
and having a coaxial annular outside surface (150), 

- a female coupling portion {9} constrained to rotate with the 
second shaft of the pair of shafts comprising the primary shaft and the 
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14 secondary shaft {54), and having a coaxial annular inside surface (454) 

15 overlapping the coaxial annular outside surface (450) of the male coupling 

16 portion, 

17 ~ a series of coupling cavities (23a» 23b) distributed annularly 

18 over the coaxial annular surface (151) of the first coupling portion of the pair of 
■{jj 19 coupling portions comprising the male and female coupling portions, 

Q 20 - at least one rotary coupling member (15a> 15b) with a parallel 

61 21 rotation axis, mounted to slide radially in a transverse passage (I1a> 11b) of the 

SI . 

i#> 22 second coupling portion of the pair of coupling portions comprising the male and 

jQ 

9 23 female coupling portions, and spring-loaded by spring means 443) toward the 

fl / 

j, j 24 coaxial annular surface (454) of the first coupling portion of the pair of coupling 

|;j 25 portions comprising the male and female coupling portions so as to be partially 

!>j 26 engaged in said coupling cavities (33a, 23b) whilst remaining guided in said 

27 transverse passage (11a, 11b) , 

28 - means (21 - 26) accessible by the user for voluntary adjustment of 

29 the maximum torque that can be transmitted. 

1 2. (Amended) A dental handpiece according to claim 1 , 

2 characterized in that wherein it includes at least two rotary coupling members 

3 (15a» 15b) mounted to slide radially in respective transverse passages (Ha> 11b) 

4 regularly distributed around the longitudinal axis (J-I) to balance the radial forces 

5 of the rotary coupling members between the male and female coupling portions. 
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1 3. (Amended) A dental handpiece according to either claim 1 

2 or claim 2 , characterized in that wherein the rotary coupling member(s) are/is 

3 coupling balls (15a> 15b) . 

1 4. (Amended) A dental handpiece according to any of claims 1 

2 te4 claim 1 , characterized in that wherein the rotary coupling member(s) (15a» 
Q 3 45b) are/is mounted to slide radially in a respective transverse passage (±4^ 

||j 4 44b) in the male coupling portion (SO), and the coupling cavities (23a» 23b) are 

%l 5 distributed annularly over the coaxial annular surface (154) of the female 

m 6 coupling portion (9). 

|H 1 5. (Amended) A dental handpiece according to any of claimc 1 

p| 2 te-4 claim 1 , characterized in that wherein it includes means (20 22) for 

0 3 adjusting the force of the spring means (13) spring-loading the rotary coupling 

111 

4 member(s) (15a, 15b) . 

1 6. (Amended) A dental handpiece according to any of claims 1 

2 io-S claim 1 , characterized in that wherein : 

3 ~ the coupling cavities (23a, 23b) are longitudinal grooves with a 

4 circular arc-shaped cross section and a depth varying in the longitudinal 

5 direction, 

6 - relative longitudinal position adjustment means (21 26) 

7 accessible to the user are provided for adjusting the relative longitudinal position 

8 of the male coupling portion <SQ) in the female coupling portion (9), 

9 so that the rotary coupling member(s) (15a» 15b) engage(s) in 

10 deeper or shallower portions of the coupling cavities (23a, 23b) as a function of 
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1 1 the chosen relative longitudinal position, which determines the maximum torque 

12 that can be transmitted. 

1 7. (Amended) A dental handpiece according to any of claims 1 

2 te-6 claim 1 , characterized in that wherein the transverse channels (14a» 14b) are 
i# 3 oriented in radial directions. 

m 
a 

jjjjj 1 8. (Amended) A dental handpiece according to any of claims 1 

C| 2 claim 1 , characterized in that wherein the transverse passage(s) (14a> Hb) 

£ 3 are/is oriented obliquely to the radial directions. 

|| 1 9. (Amended) A dental handpiece according to any of claims 1 

III 2 te-S claim 1 , characterized in that wherein: 

a 

P 3 - the male coupling portion is constituted by the distal end of the 

III 

4 primary shaft (50), 

5 ~ the female coupling portion is a coupling ring (9) mounted to 

6 overlap the adjacent ends of the primary shaft (50) and the secondary shaft {54}, 

7 and coupled to the secondary shaft by rotation-preventing means (8a> 8b* 53), 

8 — the distal end of the primary shaft (50) includes transverse 

9 passages (14a, lib) for guiding coupling balls (15a t 15b), 

10 - the distal end of the primary shaft (50) includes an axial bore 

1 1 (16) into which the transverse passages (11a, Mb) open, 

12 -a bearing portion (IS) is mounted to slide axially in said axial 

13 bore (16) and has a frustoconical part (19) in contact with the coupling balls 

14 (15a> 15b) to urge them radially outward, 
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15 - a compression spring is engaged axially between the 

16 bearing member (4S) and a calibration screw {24) itself functionally engaged in a 

17 screwthreaded section of the axial bore <2Q). 

1 10. (Amended) A dental tool according to claim 9, 

!# 2 characterized in that wherein : 

£3 

£1 3 - the coupling ring {9) is slidably mounted on the proximal end of 

jp 4 the secondary shaft <54), and includes coupling cavities (23a» 23b) in the form of 

5 longitudinal grooves whose depth varies in the longitudinal direction, 
j"' 6 ~ the coupling ring {9) is freely rotatable and is constrained to 

P 7 move in axial translation with an adjuster ring (25) itself slidably mounted on the 

m 

|l 8 handpiece body to be directly accessible to the user. 

i 

ty 1 11. (Amended) A dental tool according to any of claims 1 to 10 

2 claim 1 , including a main handpiece body, a handpiece neck (1) and a handpiece 

3 head {30}, characterized in that wherein the torque-limiter means {§2) are housed 

4 in the neck (4) of the handpiece. 
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DENTAL HANDPIECE COMPRISING TORQUE-LIMITING MEANS 

TECHNICAL FIELD OF THE INVENTION 

5 The present invention concerns handpieces, used in 

dentistry, on which a rotary dental tool can be mounted 
and driven in unidirectional rotation about its axis. 
N Small rotary tools are often used to work in the 

f mouth, for example rasps for working on root canals, 

HI 10 which take the form of a fine rod holded oblique or 

m 

perpendicular to the general direction of entry into the 
jta mouth. A swan-neck dental handpiece is generally used for 

this purpose, which the dentist can couple mechanically 
m to an electric or pneumatic motor. Swan-neck dental 

W 15 handpieces have a main body coaxial with the rotation 
!S axis of the drive motor and in which there is a 

|rl longitudinal bore, followed by a portion called the neck 

W at an angle of the order of 15° to 30° to the body and in 

which there is also a longitudinal bore, and finally a 
20 portion called the head that is perpendicular or 
substantially perpendicular to the neck and includes a 
transverse bore that communicates with the longitudinal 
bore in the neck. This head includes a tool-holder for 
separably fixing a tool. 
25 A transverse tool-carrier shaft is mounted to 

rotate about a transverse axis in the transverse bore, 
and includes a tool-holder for separably fixing a tool to 
the tool-carrier shaft. A drive shaft is mounted in the 
longitudinal bore to rotate about a longitudinal axis. A 
30 pair of pinion gears mounted at the end of the drive 
shaft and meshing with a ring gear mounted on the tool- 
carrier shaft transmits torque between the drive shaft 
and the tool-carrier shaft. The other end of the drive 
shaft is provided with coupling means for driving it in 
35 rotation by means of a motor, which is generally 
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interchangeable. The motor generally rotates at high 
speed and is associated with a speed reducer for 
transmitting an appropriate lower speed, depending on the 
tool . 

5 This type of dental handpieces is at present 

frequently used with flexible rasps, made of nickel and 
titanium alloy, for example, which must be driven in 

jWI, unidirectional rotation at relatively slow speeds of the 

order of 300 rpm, and which have the advantage of being 

jj io sufficiently flexible to follow the often curved 

© longitudinal profile of root canals. 

|? It sometimes happens that the tool digs into or 

fel becomes wedged in the root canal. There is then the risk 

of damage to the root canal and, more importantly, of 
y 15 breaking the rasp. Obviously, removing a broken section 
p[ of rasp wedged into the very narrow root canal is a 

V, difficult operation. It is often impossible to remove 

111 this broken section and therefore impossible to complete 

the treatment of the root canal. 
20 To prevent or reduce the risk of tools breaking if 

they dig into the material of the tooth, it has been 
proposed to use an electric drive motor provided with a 
torque limiter. A solution of this kind is costly, on the 
one hand because the torque limiter is itself costly and 
25 on the other hand because it cannot be fitted to existing 

motors that the dentist has already acquired. 

The document DE 27 26 325 proposes to fit a clutch 
between the output of the drive motor and the flexible 
cable for transmitting the motion to the handpiece; the 
30 driving shaft has a prism-shaped outside surface against 
which bear coupling balls that can move in radial 
channels of the driven shaft. The maximum torque 
transmitted cannot be adjusted, which makes the handpiece 
unsuitable for use in endodontal work, because it is 
35 usually necessary to employ several tools in succession 
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having different diameters and therefore different 
permissible maximum torques. Also, the clutch is far away 
from the tool and the handpiece itself is subject to a 
wide spread in terms of the permissible maximum torque 
5 transmitted to the tool. 

The document US 5,924,8 64 proposes incorporating an 
adjustable clutch into the body of the handpiece. The 
§# clutch includes two radial plates bearing frontally on 

each other; a first plate is fastened to the driving 
U 10 shaft, a second plate is fastened to the driven shaft, 
C' an d the plates are spring-loaded by an axial compression 

pj, spring whose force can be adjusted by axial movement of a 

P peripheral adjuster ring. The plates have irregular 

* surfaces on their contact faces that rub against each 

iy 15 other. This results in progressive wear of the plates in 

service. The plates have a relatively large diameter, 
which prevents them from being located in the neck of the 
flj handpiece, which is necessarily narrow so that it can be 

inserted into the mouth. It is therefore necessary to 
20 locate the clutch in the body of the handpiece, away from 

the tool. Adjusting the maximum torque that can be 
transmitted by maneuvering the peripheral ring requires 
dentists to use their other hand, their first hand being 
placed on the neck of the handpiece to hold the handpiece 
25 in the mouth. Also, the clutch is separated from the tool 
by a mechanical transmission with two successive changes 
of angle, which affects the precision with which the 
limit maximum torque that can be transmitted can be 
adjusted. 

3 0 SUMMARY OF THE INVENTION 

The problem addressed by the present invention is 
that of automatically limiting the drive torque of a 
rotary dental tool by different, simple and inexpensive 
mechanical means incorporated into the handpiece itself 

35 without increasing its overall volume, so that dentists 



can use all types of motors and in particular motors they 
already have that have no torque limiter. 

The invention preferably also aims to ensure 
satisfactory precision and reproducibility of the maximum 
limit torque transmitted by the handpiece to the tool so 
that the maximum limit torque can be matched to the tool 
to be used and the tool used most efficiently, i.e. at 
slightly below the permissible maximum limit torque 
before it breaks. 

In practice the order of magnitude of the limit 
maximum torque depends on the tool, and for the flexible 
rasps used at present, this maximum torque is from 
approximately 0.3 N . cm to approximately 5 N.cm. 

Another object of the invention is to ensure 
efficient operation of the tool, and therefore regular 
and efficient positive driving of the tool by the 
handpiece as long as the limit maximum torque is not 
reached . 

The aim is to provide the above functions with the 
smallest possible number of component parts, in order to 
reduce the cost of fabrication and assembly. 

In accordance with the invention, the limit maximum 
torque transmitted by the handpiece to the tool must be 
adjustable at will, so that the dentist using the 
handpiece can match the limit maximum torque to different 
tools that may be used successively in the same 
handpiece, for example during the same endodontic 
treatment. In this way, the handpiece operates the 
various tools under their best conditions of use. 

The adjustment means must preferably be directly 
accessible to the hand of the dentist holding the 
handpiece, without requiring use of the other hand or 
interfering with the holding or positioning of the 
handpiece . 

In accordance with the invention, the tool drive 
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torque is preferably limited not only in the forward 
direction of working of the tool, for removing dental 
material, but also in the reverse direction, for example 
to extract the tool from a root canal. The two 
5 permissible maximum torque limits can then be different, 
depending on the rotation direction. A higher limit 
torque is acceptable for the reverse rotation direction, 
JMk for extracting the tool, and a lower limit torque in the 

I forward rotation direction, for working with the tool. 

|f| 10 To achieve the above and other objects, the 

invention provides a dental handpiece for driving 
§Jl continuous rotation of a dental tool, said handpiece 

O including a drive shaft mounted to rotate in a 

jwj longitudinal bore of the handpiece and made up of a 

IJ 15 primary shaft and a secondary shaft which are coaxial, 
;L';;; coupled together in series by torque limiter means for 

|=i limiting the maximum torque that can be transmitted, and 

ftj provided with means for adjusting said maximum torque 

that can be transmitted; the torque limiter means 
20 include: 

- a male coupling portion constrained to rotate 
with the first shaft of the pair of shafts comprising the 
primary shaft and secondary shaft, and having a coaxial 
annular outside surface, 

25 - a female coupling portion constrained to rotate 

with the second shaft of the pair of shafts comprising 
the primary shaft and the secondary shaft, and having a 
coaxial annular inside surface overlapping the coaxial 
annular outside surface of the male coupling portion, 

30 - a series of coupling cavities distributed 

annularly over the coaxial annular surface of the first 
coupling portion of the pair of coupling portions 
comprising the male and female coupling portions, 

- at least one rotary coupling member with a 
35 parallel rotation axis, mounted to slide radially in a 



transverse passage of the second coupling portion of the 
pair of coupling portions comprising the male and female 
coupling portions, and spring-loaded by spring means 
toward the coaxial annular surface of the first coupling 
portion of the pair of coupling portions comprising the 
male and female coupling portions so as to be partially 
engaged in said coupling cavities whilst remaining guided 
in said transverse passage. 

The dental handpiece according to the invention 
preferably includes at least two rotary coupling members 
mounted to slide radially in respective transverse 
passages regularly distributed around the longitudinal 
axis to balance the radial forces of the rotary coupling 
members between the male and female coupling portions. 

The connecting rotary members can be cylindrical 
rollers, barrel-shaped rollers, or, more simply and 
advantageously, connecting balls. 

Obviously the connecting rotary members can be 
housed in respective transverse passages either of the 
female connecting portion or of the male connecting 
portion. It may nevertheless be advantageous, in 
particular in order to reduce the overall size and to 
facilitate adjustments, for the rotary coupling member (s) 
to be mounted to slide radially in a respective 
transverse passage in the male coupling portion and the 
coupling cavities to be distributed annularly over the 
coaxial annular surface of the female coupling portion. 

One embodiment of the dental handpiece includes 
means for adjusting the force of the spring means spring- 
loading the rotary coupling member (s). A first option is 
for the adjuster means to constitute the means for 
adjusting the maximum torque that can be transmitted by 
the torque limiter means . 

It is more advantageous if the means for adjusting 
the force of the spring means merely constitute 



calibration means that are factory set and not accessible 
to the dentist, and different means are provided for 
intentional adjustment of the permissible maximum torque 
by the dentist. 

To provide said other means for adjusting the 
maximum torque that can be transmitted, a dental 
handpiece can advantageously be provided in which: 

- the coupling cavities are longitudinal grooves 
with a circular arc-shaped cross section and a depth 
varying in the longitudinal direction, 

- relative longitudinal position adjustment means 
accessible to the user are provided for adjusting the 
relative longitudinal position of the male coupling 
portion in the female coupling portion, 

so that the rotary coupling member (s) engage (s) in 
deeper or shallower portions of the coupling cavities as 
a function of the chosen relative longitudinal position, 
which determines the maximum torque that can be 
transmitted . 

A first option is for the transverse channel (s) to 
be oriented in radial directions. In this case the 
maximum torque that can be transmitted is the same in 
both rotation directions. 

The transverse passage (s) are/is preferably 
oriented obliquely to the radial directions. In this 
case, the maximum torques that can be transmitted differ 
according to the rotation direction. 

In one practical embodiment, in a dental handpiece 
according to the invention: 

- the male coupling portion is the distal end of 
the primary shaft, 

- the female coupling portion is a coupling ring 
mounted to overlap the adjacent ends of the primary shaft 
and the secondary shaft, and coupled to the secondary 
shaft by rotation-preventing means, 



- the distal end of the primary shaft includes 
transverse passages for guiding coupling balls, 

- the distal end of the primary shaft includes an 
axial bore into which the transverse passages open, 

- a bearing portion is mounted to slide axially in 
said axial bore and has a f rustoconical part in "contact 
with the coupling balls to urge them radially outward, 

- a compression spring is engaged axially between 
the bearing member and a calibration screw itself 
functionally engaged in a screwthreaded section of the 
axial bore. 

Obviously, the connecting ring can be constrained 
to rotate with either the primary shaft or the secondary 
shaft. It may nevertheless be preferable to constrain the 
connecting ring to rotate with the secondary shaft. In 
this case, a dental handpiece is such that: 

- the coupling ring is slidably mounted on the 
proximal end of the secondary shaft, and includes 
coupling cavities in the form of longitudinal grooves 
whose depth varies in the longitudinal direction, 

- the coupling ring is freely rotatable and is 
constrained to move in axial translation with an adjuster 
ring itself slidably mounted on the handpiece body to be 
directly accessible to the user. 

Thanks to its position in the handpiece itself, at 
the end of the transmission system, the mechanical clutch 
in accordance with the invention operates on components 
moving relatively slowly, which are therefore subjected 
to relatively high torques. The precision and 
reproducibility of the limit torque or clutch release 
torque are therefore obtained more easily. Also, 
frictions and loss of efficiency are minimized in the 
portion of the transmission system between the clutch and 
the tool, so that the value of the maximum torque applied 
to the tool is close to the clutch release torque and is 



not affected by the downstream mechanical transmission. 

In the same line of thinking, to improve further 
the precision and reproducibility of the limit torque or 
clutch release torque, a dental handpiece can 
advantageously be provided that includes a main handpiece 
body, a handpiece neck and a handpiece head, and the 
torque-limiter means are housed in the neck of the 
handpiece itself, i.e. as close as possible to the tool. 
This is made possible by the small dimensions of the 
particular means in accordance with the invention of 
adjusting the maximum torque that can be transmitted. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the 
present invention will emerge from the following 
description of particular embodiments, which is given 
with reference to the accompanying drawings, in which: 

- figure 1 is a view in longitudinal section of one 
embodiment of a handpiece according to the present 
invention; 

- figure 2 is an exploded perspective view of the 
figure 1 handpiece; 

- figure 3 is a view in longitudinal section of the 
driving subassembly; 

- figure 4 is a view in section taken along the 
line B-B in figure 5; 

- figure 5 is an outside view of the primary shaft; 

- figure 6 is an outside view, from the right-hand 
side with reference to figure 7, of the sliding coupling 
ring; 

- figure 7 is a view of the sliding coupling ring, 
half in section and half in external view; 

- figure 8 is a perspective view of the sliding 
coupling ring; 

- figure 9 is a perspective view of the driven 
subassembly; and 
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- figure 10 is a perspective view of the adjuster 

ring . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
In all the embodiments shown in the figures, a 
dental handpiece according to the invention includes a 
handpiece neck 1 in which there is a longitudinal bore 2 
communicating with a transverse bore 3 of a handpiece 
head 30 which is fastened to it. A transverse tool- 
carrier shaft 4 is mounted in the transverse bore 3 of 
the handpiece head 30 to rotate about the transverse axis 
II-II, and includes a tool-holder for separably fixing a 
tool to the tool-carrier shaft 4. 

A drive shaft 5 is mounted in the longitudinal bore 
2 to rotate about the longitudinal axis I -I. The drive 
shaft 5 is made up of a primary shaft 50 and a secondary 
shaft 51 which are coaxial and coupled together in series 
by means 52 for limiting the maximum torque that can be 
transmitted. The secondary shaft 51 is guided by bearings 
10, and has at its distal end, near the tool, a gear 6 
which cooperates with peripheral teeth 7 on the tool- 
carrier shaft 4. Between the adjacent ends of the primary 
shaft 50 and secondary shaft 51 are the mechanical 
coupling means 52 for limiting the mechanical torque 
transmitted; these one bring about a clutch-release 
effect if the resisting torque applied to a tool held by 
the tool-carrier shaft 4 exceeds a particular torque 
threshold. 

In the embodiment shown in the figures, the 
secondary shaft 51 has at its other, proximal end 
projecting portions, for example the ends of a pin 53 
(see figure 9), adapted to cooperate with slots 8a and Sb 
(see figures 7 and 8) in a sliding coupling ring 9 for 
positive driving of rotation of the secondary shaft 51 by 
said ring 9, which is also able to slide longitudinally. 
This secondary shaft 51 and its guide means form a driven 
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subassembly A shown separately in figure 9. 

The primary shaft 50 is also mounted in the 
longitudinal bore 2 in bearings 11 and rotates about the 
longitudinal axis I-I. This primary shaft 50 has at its 
proximal end opposite the tool a gear 12 adapted to 
cooperate with a drive gear at the end of the 
transmission system in the main body of the handpiece, 
not shown in the figures. The primary shaft 50 has at its 
opposite, distal end two transverse passages 14a and 14b 
which are diametrally opposed and each of which is 
adapted to receive a coupling ball 15a or 15b. This 
transverse passages 14a and 14b can advantageously be 
oblique to the radial directions, as shown in figure 4, 
to provide a different clutch-release threshold according 
to the rotation direction. This distal end of the primary 
shaft 50 further includes an axial bore 16 into which the 
transverse passages 14a and 14b open and which is adapted 
to receive a compression coil spring 17 and a bearing 
member 18 having a f rustoconical part 19 adapted to bear 
on the coupling balls 15a and 15b to push them radially 
outward in the respective transverse passages 14a and 
14b. This primary shaft 50 further includes an axial bore 
20 which has a screwthreaded portion and is adapted to 
receive a calibration screw 21 which bears on the spring 
17 via a washer 22. This assembly of components forms the 
driving subassembly C, shown separately in figure 3. 

A sliding coupling ring 9 that can move in 
translation is mounted on the secondary shaft 51 between 
the primary shaft 50 and the secondary shaft 51. This 
sliding coupling ring 9 also includes two diametrally 
opposed longitudinal internal grooves 23a and 23b with a 
circular arc-shaped cross section and a depth that varies 
in the longitudinal direction. These two longitudinal 
grooves 23a and 23b constitute coupling cavities and are 
adapted to cooperate with the coupling balls 15a and 15b 
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to drive rotation of the secondary shaft 51 from the 
primary shaft 50. These longitudinal internal grooves 23a 
and 23b can advantageously be formed by boring two 
convergent cylindrical holes whose diameter is equal to 
5 or slightly greater than the diameter of the coupling 

bores 15a and 15b. These two bores are bored before the 
central bore of the sliding coupling ring 9. This sliding 
coupling ring 9 further includes an external groove 24. 

j:j In the embodiment shown, the male coupling portion 

10 consists of the distal end of the primary shaft 50 with 

\\ its coaxial annular outside surface 150 (see figures 2 

If 1 ; and 3) . The female coupling portion consists of the 

coupling ring 9 constrained to rotate with the secondary 

|P shaft 51. Its coaxial annular inside surface 151 overlaps 

15 the coaxial annular outside surface 150 of the male 

_ coupling portion consisting of the primary shaft 50 (see 

C) figures 6 to 8) . The cavities 23a and 23b are distributed 

ft! 

over the coaxial annular inside surface 151 of the 
coupling ring 9. 

20 An adjuster ring 25 that can slide axially is 

mounted on the handpiece neck 1 and is directly 
accessible to the user. The adjuster ring 25 has an 
interior projection 26 that passes through a longitudinal 
slot 27 in the handpiece neck 1 and engages in the groove 

25 24 to move the sliding coupling ring 9 axially, at the 
same time allowing it to rotate freely with the secondary 
shaft 51. 

In use, if the resisting torque applied by the tool 
to the secondary shaft 51 becomes equal to or greater 

30 than the maximum permitted threshold, the coupling balls 

15a, 15b are subjected to a reaction force by the 
internal grooves 23a, 23b of the coupling ring 9 that 
tends to move them closer together, against the action of 
the spring 17. The balls 15a, 15b can then become 

35 disengaged and exit the interior grooves 23a and 23b, 
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allowing free rotation of the primary shaft 50 and the 
secondary shaft 51 relative to each other. The balls 15a 
and 15b then reach the other internal grooves 23b and 
23a, respectively, producing a clicking sound, and can 
escape if the torque remains high enough. This produces a 
clutch-release effect that limits the torque transmitted 
and prevents the tool engaged in the tool-carrier shaft 
from breaking. 

The adjuster ring 25 moves the coupling ring 9 
longitudinally, which varies the threshold for the 
maximum torque that can be transmitted because the 
coupling balls 15a, 15b engage in deeper or shallower 
portions of the longitudinal grooves 23a and 23b. The 
deeper the portion of the longitudinal groove 23a and 
23b, the shorter the distance the coupling ball 15a or 
15b is pushed toward the axis I-I for a given drive 
torque, and thus the higher the maximum permitted torque 
value prior to clutch release that it procures. 

Mode of operation: 

The user places the tool in the head 30 of the 
handpiece, which has previously been connected to the 
drive motor. 

The user moves the adjuster ring 25 to the required 
longitudinal position, as a function of the type of tool, 
thereby adjusting the maximum torque that can be 
transmitted . 

The user starts the drive motor in the normal 
direction and carries out the treatment. If the tool 
jamming torque becomes greater than the previously set 
maximum torque that can be transmitted, then the tool 
automatically stops turning and the user is made aware of 
this because of the clicking sound that corresponds to 
the passage of the balls 15a and 15b successively into 
the longitudinal internal grooves 23a and 23b of the 
coupling ring 9 . 



If the user can withdraw the tool from the area to 
be treated simply by pulling on it in the axial 
direction, the tool starts again automatically, and the 
user can continue the treatment. 

If it is not possible to withdraw the tool, for 
example because it is tightly jammed, the user reverses 
the direction of rotation of the drive motor and can then 
withdraw the tool because, being driven with a higher 
torgue in the reverse direction, the tool disengages from 
the root canal . 

The present invention is not limited to the 
embodiments described explicitly, but encompasses 
variants and generalizations thereof within the scope of 
the following claims . 
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CLAIMS 

1. A dental handpiece for driving continuous 
rotation of a dental tool, said handpiece including a 
drive shaft (5) mounted to rotate in a longitudinal bore 
5 (2) of the handpiece and made up of a primary shaft (50) 

and a secondary shaft (51) which are coaxial, coupled 
together in series by torque limiter means (52) for 
jM< limiting the maximum torque that can be transmitted, and 

: :" provided with means for adjusting said maximum torque 

[p;;j 10 that can be transmitted, characterized in that the torque 
jW limiter means include: 

1^ - a male coupling portion constrained to rotate 

CI with the first shaft of the pair of shafts comprising the 

jL primary shaft (50) and secondary shaft (51) , and having a 

jyj 15 coaxial annular outside surface (150), 

- a female coupling portion (9) constrained to 
j ■ rotate with the second shaft of the pair of shafts 
fll comprising the primary shaft (50) and the secondary shaft 

(51), and having a coaxial annular inside surface (151) 
20 overlapping the coaxial annular outside surface (150) of 

the male coupling portion, 

- a series of coupling cavities (23a, 23b) 
distributed annularly over the coaxial annular surface 
(151) of the first coupling portion of the pair of 

25 coupling portions comprising the male and female coupling 
portions , 

- at least one rotary coupling member (15a, 15b) 
with a parallel rotation axis, mounted to slide radially 
in a transverse passage (14a, 14b) of the second coupling 

30 portion of the pair of coupling portions comprising the 
male and female coupling portions, and spring-loaded by 
spring means (17) toward the coaxial annular surface 
(151) of the first coupling portion of the pair of 
coupling portions comprising the male and female coupling 

35 portions so as to be partially engaged in said coupling 



cavities (23a, 23b) whilst remaining guided in said 
transverse passage (14a, 14b). 

2. A dental handpiece according to claim 1, 
characterized in that it includes at least two rotary 
coupling members (15a, 15b) mounted to slide radially in 
respective transverse passages (14a, 14b) regularly 
distributed around the longitudinal axis (I-I) to balance 
the radial forces of the rotary coupling members between 
the male and female coupling portions. 

3 . A dental handpiece according to either claim 1 
or claim 2, characterized in that the rotary coupling 
member (s) are/is coupling balls (15a, 15b). 

4 . A dental handpiece according to any of claims 1 
to 3, characterized in that the rotary coupling member (s) 
(15a, 15b) are/is mounted to slide radially in a 
respective transverse passage (14a, 14b) in the male 
coupling portion (50) , and the coupling cavities (23a, 
23b) are distributed annularly over the coaxial annular 
surface (151) of the female coupling portion (9). 

5. A dental handpiece according to any of claims 1 
to 4, characterized in that it includes means (20-22) for 
adjusting the force of the spring means (17) spring- 
loading the rotary coupling member (s) (15a, 15b). 

6. A dental handpiece according to any of claims 1 
to 5, characterized in that: 

- the coupling cavities (23a, 23b) are longitudinal 
grooves with a circular arc-shaped cross section and a 
depth varying in the longitudinal direction, 

- relative longitudinal position adjustment means 
(24-26) accessible to the user are provided for adjusting 
the relative longitudinal position of the male coupling 
portion (50) in the female coupling portion (9), 

so that the rotary coupling member (s) (15a, 15b) 
engage (s) in deeper or shallower portions of the coupling 
cavities (23a, 23b) as a function of the chosen relative 
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longitudinal position, which determines the maximum 
torque that can be transmitted. 

7 . A dental handpiece according to any of claims 1 
to 6, characterized in that the transverse channels (14a, 

5 14b) are oriented in radial directions. 

8 . A dental handpiece according to any of claims 1 
to 6, characterized in that the transverse passage (s) 

jj«! s (14a, 14b) are/is oriented obliquely to the radial 

^ directions. 

Q 

ip 10 9. A dental handpiece according to any of claims 1 

IP to 8, characterized in that: 

- the male coupling portion is constituted by the 
Q distal end of the primary shaft (50) , 

- the female coupling portion is a coupling ring 
m 15 (9) mounted to overlap the adjacent ends of the primary 

shaft (50) and the secondary shaft (51), and coupled to 
pii the secondary shaft by rotation-preventing means (8a, 8b, 

III 53), 

- the distal end of the primary shaft (50) includes 
20 transverse passages (14a, 14b) for guiding coupling balls 

(15a, 15b), 

- the distal end of the primary shaft (50) includes 
an axial bore (16) into which the transverse passages 
(14a, 14b) open, 

25 - a bearing portion (18) is mounted to slide 

axially in said axial bore (16) and has a f rus toconical 
part (19) in contact with the coupling balls (15a, 15b) 
to urge them radially outward, 

- a compression spring (17) is engaged axially 
30 between the bearing member (18) and a calibration screw 

(21) itself functionally engaged in a screwthreaded 
section of the axial bore (20) . 

10. A dental tool according to claim 9, 
characterized in that: 
35 - the coupling ring (9) is slidably mounted on the 



18 



proximal end of the secondary shaft (51) , and includes 
coupling cavities (23a, 23b) in the form of longitudinal 
grooves whose depth varies in the longitudinal direction, 

- the coupling ring (9) is freely rotatable and is 
constrained to move in axial translation with an adjuster 
ring (25) itself slidably mounted on the handpiece body 
to be directly accessible to the user. 

11. A dental tool according to any of claims 1 to 
10, including a main handpiece body, a handpiece neck (1) 
and a handpiece head (30) , characterized in that the 
torque-limiter means (52) are housed in the neck (1) of 
the handpiece. 
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(57) Abstract: The invention concerns a dental handpiece ( 1 ) compris- 
ing a neck wherein balls (15a, 15b) are guided in transverse channels 
( 14a 14b) of an input shaft (50) and are radially spaced apart by a sup- 
port piece (18) comprising a tapered part (19) thrust by a spring (17). A 
linking ring (9) is mounted on the end of the input shaft (50) and com- 
prises internal longitudinal grooves (23a, 23b) circular in cross-section 
and of variable depth along the longitudinal direction. Said linking ring 
is mounted sliding and locked in rotation on an output shaft (51). Under 
the action of a resisting torque applied by the tool to me output shaft 
(51) greater than a predetermined threshold, the linking balls (15a, 15b) 
are subjected to a reaction from the internal grooves (23a, 23b) of the 
linking ring (9) which tends to bring them closer together, countering 
the spring (17). The balls (15a, 15b) are then released, producing a dis- 
engagement which limits the transmitted torque and prevents the tool 
engaged in the tool-bearing shaft from breaking. 

(57) Abregfc Dans un col de piece a main dentaire (1) selon l'inven- 
tion, des billes (15a, 15b) sont guidees dans des canaux transversaux 
(14a, 14b) d'un arbre primaire (50) et sont ecartees radialement par 
une piece d'appui (18) comportant une partie tronconique (19) poussee 
par un ressort (17). Une bague de liaison (9) coiffe 1'extremite d'arbre 
primaire (50) et comporte des rainures longitudinales interieures (23a, 
23b) de section trans versale circuknre et de prof ondeur variable suivant 
la direction longitudinale. Cette bague de liaison est montee a coulisse- 
ment et bloquee en rotation sur un arbre secondaire (51). Sous Paction 
d'un couple resistant applique par Poutil a rarbre secondaire (51) su- 
perieur a un seuil a^termine', les billes de liaison (15a, 15b) subissent 
une reaction des rainures interieures (23a, 23b) de la bague de liaison 
(9) qui tend a les rapprocher, en opposition au ressort (17). Les billes 
(15a, 15b) peuvent alors se degager, produisant un debrayage qui li- 
mite le couple transmis et evite la rupture de l'outil engage" dans 1' arbre 
porte-outil. 
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Allan Ratner 
(6 10) 407-0700 



SE COND GIVEN name 



NOTRE DAME DE BELLECOMBE 



FAMILY NAME 



Of INVENTOR 



)R FOREIGN COUNTRY 



POST OFFICE A0ORESS 



STATE h ZIP CODE /COUNTRY 



FIRST GIVEN NAME 



ELUND GIVEN NAME 



OF INVENTOR 



RESIDENCE & 



STATE OR FOREIGN COUNTRY 



COUNTRY OF CITIZENSHIP 



POST OFFICE ADDRESS 



STATE 8. ZIP CODE COUNTRY 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true: and further that these statements were made with the knowledge 
thai willful false statements and the like so made are punishable by fine or imprisonment, or both, under section 
1001 of Tille 18 of the United States Code, and thai such willful false statements may jeopardize the validity of 
the application or any patent issuing thereon. 
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